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PROPOSED INVESTIGATIONS OF THE SOUTHEASTERN MONAZITE DEPOSITS

By

W. C. Overstreet, V. E. McKelvey, and F. N. Houser
ABSTRACT

The U, S. Geological Survey plans to search for and appraise mona-
zite placer deposits of the western monazite belt in North Carolina,
South Carolina, Georgia, and Virginia. The Survey will select the de-
posits to be explored by drilling, select the interval and extenf of.
samples, analyze the samples obtained, and estimate reserves. It is
hoped that the U. S, Bureau of Mines will be responsible for all the
engineering aspects of the drilling, including the surveying of the
hole locations and sampling, and for the economic or engineering ap-

praisal of the individual deposits.
INTRODUCTION

Because there is a possibility that fissionable U2 can be pro-
duced from Th°>® by a breeder reaction similar to that by which it may

be possible to produce Pul3? from 38 _/s thorium may eventually be-

~/ Seaborg, G. T., The transuranium elements and nuclear energy:
Nieuwland lectures (University of Notre Dame) vol., II, p. 16, 1947.

anaqup——

come a source of U233. The possible domestic. sources of monazite—

the maein ore mineral of thorium--therefore require investigation.
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Consequently, the Survey plans to resume its investigations of the mona-
zite~bearing alluvial deposits of the Southeast, with the added co-
operation of the Bureau of Mines, if possible. Plans for these- investi-

gations are summarized in the following pages.
PREVIOUS WORK

The U. S. Geological Survey has been studying the monazite~bearing
deposits of the Southeast from 1945 to the present (June 1951).
During part of that time funds were furnished by the U. S, Atomic Energy
Commission for the work on monazite. These investigations were con-
tinued by the Survey after the Commission support was withdrawn at the
end of figcal year 1949. The work undertaken thus far has consisted of
geologic mapping of the Shelby quadrangle, North Carolina (one of the
important monazite areas), and reconnaissance sampling of alluvial de-
posits and saprolite (weathered bedrock). The sampling has led to the
definition of two monazite~bearing belts which are the source of the

placer monazite. _/ Samples from all the Pleistocene formations and

Mertie. J. B., Jr., Monazite in the southeastern ststes: U. S,
Geol. Survey Trace Elements Memorandum Rept. 248, 1951. (A more com-
prehensive report on the same subject is in preparation).

some of the Tertiary formations of South Carolina and southeastern
Georgia have been analyzed for heavy minerals. Although the monazite

content was 1 to 3 percent of the heavy minerals, economically minable
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deposits of heavy minerals were not found in these formations S

/ Mertie, J. B., Jr., Heavy minerals in the Pleistocene terraces
of South Cerolina and Georgias U, S. Geol, Survey Trace Elements
Memorandum Rept. 23, (In preparation).

GEOLOGY

Most of the monazite placer deposits of Virginia, North Carolina,
South Carolina, and Georgia were derived from two belts of highly

weathered igneous and metamorphic rocks _/. (Plate 1,) Within these

Mertie; J. Bay Jros opo cite Ue S. Geol. Survey Trace Elements
_/ 3 s Op 3
Memorandum Rept. 248,

two belts lie the chief source rocks of monazite in the southeast,
but nét ell rocks in the belts are monazite-bearing; these rocks may
be monazite-bearing to.various degrees, or free of monazite,

These belts roughly parallel the Atlantic Coast and have a com-
bined length of at least 625 miles. The eastern belt, which is the
narrower of the two, stretches southwestward from Fredericksburg, Va.
to about 20 miles south of Raleigh, N. 0., where it passes beneath the
Coastal Plain sediments of Tertiary and Quaternary age.‘ A possible
extension of this belt into the crystalline rocks of Maryland will be
investigated in view of some analyses reported by Robinson and

Edgington _/,

_/ Robinson, W. 0., and Edgington, Glen, Minor elements in plants,
and some accumulator plantss Soil Science, vol. 60, no. 1, pp. 21-24,
1945.
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The more important western belt of monazite~bearing bedrock has
been traced from a point northwest of Danville, Va., a distance of
about 400 miles to the vicinity of La Grange, Ga. It is about 35
miles wide at Shelby, N. C.; and it narrows northeastward into
Virginia and southwestward into Georgia.

Southeastern monazite placer deposits of possible commercial

value will be found in, or close to these belts of monazite~bearing

bedraock. Mertie °‘_/ found a mean minimum value of 8.4 pounds of

A Meridigg do Bog Jrnﬁaop, Tltisy Ue. Ss- Geol. Survey Trace Elements
Memorandum Rept. 242.

monazite per cubic yard in gravels in the headwater stretches of
streams.- IA the 52 samples tested the monazite contained an aver-
age of 5.7 percent ThO, and 0.38 percent Us0g.

The volume of alluvium in the headwater reaches in areas of
monazite-bearing rock is too small to be minable om a large scale.
The cubic yardage of placers along trunk streams is greater but
the tenor of the monazite is less, because of the increased ad-
dition of sand and gravel from tributaries draining areas barren
of mopazite. The search will not be in the trunk streams (as the
Broad River or Catawba River) or in the secondary drainage immedie
ately tributary to the trunk streams (as "the First Broad River and
South Fork River), but will be in the most broadly alluviated
valleys tributary to the secondary rivers. Knob Creek in Cleveland

County, N, C., is an example of the portion of the drainage net
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that will be stpdiedo~ Intermediate étretches of some streams in the
monazite~bearing bedrock belt may contain as much as 5 pounds of
monazite per cubic yard in moderate volume and it is these areas
that will be most favorable for monazite production.

Although the placer deposits of commerciasl size and tenor would
be minable for monazite as the main product, other heavy minerals
such as.xenotime, sircon, ilmenite, garnet, and sillimanite proba-
bly might be recoverable as byproducts. The proportion and kind of
these accessory heavy minerals will vary widely from place to place
along the belt., Even if they are not recovered their relative a-
bundance may dictate variations in benefieiating heavies from

separate districts.
PROPOSED INVESTIGATIONS

The investigations proposed by the Survey focus on the western
monazite belt in North Carolina, South Carolina, Georgia, and
Virginia. The objectives of the work are to locate and appraise
monazite placers of sufficient size to permit mining by modern earth-
‘moving equipment., The field work consists of three phases, (1) Sé=
lection of areas of alluvium large enough to be minable, (2) pre-
liminary field examination of the selected areas, and (3) explo-

ration of some of those that promise to be of minable tenor.
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Selection of areas of minable size

Areas of alluvium of sufficient size to warrant investigation
will be selected by examination of aerial photographs of the western
monazite belt, Such selected areas of alluvium must be situated far
énough upstream to include small drainage basins-potentially under-
lain largely by monazite-bearing rocks. This examination of photo=-
graphs will delimit the alluviated areas, but will give scant data
on bedrock geology. It will be completed for one state at a time,
beginning with North Carolina and successively carried to South
Carolina, Georgias, and Virginia. The location of areas selected
will be plotted on state road maps, because of the scarcity and obso~
lescence of topographic maps in the southeastern Piedmont.

Two hundred thousand square feet has been choben tentetively
as the minimum-size of each area that will be selected, although it
is anticipated that slightly smaller areas may be considered local-
ly. This size has been selected as the minimum for several reasons.
Smeller alluvial deposits are generally in fertile tributary valleys,
vhere the wvalue of the land is high enough to deter placer mining.
Many of these deposits are of good tenor but if they are mined at
all they probably will be mined by the owner, who will need no more
éncqyragement than a few poor crops and a guaranteed price for the
moﬁazite, Valley stretches larger thaﬁ 200,000 square feet are
generally of little agricultural value and at the same time they ap-

pear to contain tonnsge of sufficient size to deserve consideration.
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Thus, a deposit with an area of 200,000 square feet, an average thick-
ness of 10 feet and a tenor of 5 pounds of monazite per cubic yard,
would contain about 370,000 pounds of monazite with a gross value of

about $45,000.
Preliminary field examination

Upon completing the selection of potentially favorable areas
from study of aerial photographs of each state, a field itinerary will
be planned to visit each locality for a preliminary study, to consist
of (1) preparation of a sketch map at approximately 1:20,000 scale
(from radial-line mosaics) showing the ocutline of~a£$awiamg'ennrae
of drainage, and roads; (2) sampling and panning of samples from
riffles, stream cuts, and possibly a few test pits or auger holes;

(3) estimation of approximate average depth to bedrock; (4) determi-
nation of kind and proportion of heavy minerals; (5) rough description
of land use, volume of water available in the ereek, size and type of
vegetation covering the placer ground, and size of detritus; and (6)

preliminary estimation of volume and tenor.
Exploration

The data acquired in the first two phases of the work should be
sdequate to guide physical exploration of promising deposits. In-
stead of exploring all promising deposits, however, it should suf-
fice to sample in detail only a representative fraction of them.

Detailed information obtained on a few deposits likely could be

OFF ICTAL USE ONLY



OFFICIAL USE ONLY

i1
extrapolated to deposits studied only in reconnaissance for purposes
of estimating inferred reserves; such information should also guide
and stimulate further exploration by mining companies.

The Geological Survey would like to cooperate with the Bureau
of Mines in this phase of the program, and we propose, therefore,
the following plan of operations (1) that the Survey, after study
of the reconnaissance data, select specific areas deserving explo=
ration; (2) that the Bureau define ownership and obtain owner per-
mission for physical exploration; (3) that the Bureau handle all
engineering phases of exploration, including location and survey-
ing of holes, drilling, and collection ¢f samples, accepting advice
from the Survey as to the sample thickness; (4) that the Survey ana-
lyze the samplesy (5) that the Survéy estimate reserves and report
on them; and (6) that the Bureau analyze the setting and reserves of
the deposits with a view to selecting those that are minable,and that
it also study and report on mining methods. The latter part of pro-
posal (6) is an important part of the work because methods formerly
in use in the area were of a primitive type and yet the large scale
of placer operation so well developed elsewhere almost certainly will
not be applicable in the Southeast.

Although the work of phases one and two probably will not be
completed until late in fiscal year 1953, exploration can begin in
September 1951 in the viecinity of Shelby, particularly on Knob Creek,

where there is about 109006,000 square feet of favorable alluvium.
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CONCLUSIONS

The product of this work would be incorporated in one report which
would gives (1) a reconnaissance appraisal of numerous placer sites
from Virginia to southern Georgie including those data outlined above
in "Preliminary field examination®; (2) results of detailed explo-
ration of selected placers; (3) an evaluation of enviromment and re-
serves of the western monazite belt based on (1) and (2) aboves (4)

a review of the special problems in, and mcst suitable methods for,
mining and concentrating monazite; (5) a brief review of land values,
mining regulations, and stream pollution ordinances as they affect
placer operations throughout the four~state area of the monazite belt.
It is expected that parts 1, 2, and 3 would be prepared principally
by the Survey and parts 4 and 5 by the Bureau of Mines,

Progress reports will be submitted after the work for each state
has been completed. These reports will include detailed descriptions

and maps for each alluvium deposit which will have been investigated.
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